High mobility group nonhistone chromosomal proteins of the developing sea urchin embryo.
The high mobility group or HMG proteins are nonhistone chromosomal proteins that have been found in relatively high amounts in nuclei of many tissues. A number of studies have shown that some of these proteins are preferentially associated with actively transcribed regions of the genome and may play a role in maintaining these regions in an active state. In this study, we undertook an investigation of the high mobility group proteins from the sea urchin, Stronglyocentrotus purpuratus. Initially the putative sea urchin HMGs were extracted from isolated nuclei of hatching blastula-stage embryos with 5% perchloric acid (PCA). The major proteins in this extract were characterized according to their electrophoretic mobility, amino acid composition, and association with isolated deoxyribonucleoprotein particles. The results indicate there is only one "major" sea urchin HMG protein, termed P2 in this paper. An estimate of the amount of P2 in relation to the inner histones, however, was low compared to what has been found for other HMG proteins. Of the other major 5% PCA-extractable proteins, one was identified as the cleavage stage H1. Another protein apparently resulted from H3 contamination in the 5% PCA extract, and the fourth major protein did not have all the characteristics of an HMG. In particular, it was not found associated with nucleosomal particles. The HMG proteins from other developmental stages were then examined. Five percent PCA extracts of nuclei from unfertilized eggs, 2-cell, 16-cell, hatching blastula, gastrula, and pluteus stages were analyzed on SDS- and acetic acid-urea gels. This analysis indicated that P2 exists in two different forms differing slightly in charge. The less basic form was found in the egg, 2-cell and 16-cell extracts. At the hatching blastula stage, both forms were present and by pluteus stage, the more basic form predominated. It appears that P2 is undergoing a developmental change from a less to more basic form. The presence of P2 in the 5% PCA extract of egg nuclei is proof that P2 does not initially appear sometime during embryogenesis but is already in the egg nucleus prior to fertilization.